Abstract-A widely tunable multiwavelength Brillouin-Erbium fiber laser (BEFL) is realized by controlling the feedback mechanism of Brillouin stokes lines that are generated in the SSMF. The self-lasing cavity modes' oscillation shape is changed by optimizing the variable optical coupler, which can be used to enlarge the multiwavelength tuning range and the number of wavelength of the BEFL. With EDF pump power of 70 mW and a Brillouin pump power of 7 dBm, 60 wavelengths with a tuning range of 48 nm are achieved. Due to change the feedback mechanism by utilizing 3 optical components in the experimental configuration, the tunability is enhanced and the number of wavelength is increased.
978-1-61284-264-6/11/$26.00 ©2011 IEEE tunabilit y [12, 14, 16, 17] . A technique of a Sagnac loop filter in the laser cavit y to suppress these unwanted modes was
shown to obtain twelve Brillouin stocks lines with 14.5-nm tuning range [18] . The self lasing cavit y modes was partiall y suppressed in a wider wavelength range b y using a preamplified technique, in which the Brillouin pump is pre amplified before entering the single-mode fiber. [15] . However, a low tuning range of 9 nm from 1600 nm to 1609 nm with 17 . The same tuning range was also reported, in which the wavelengths was tuned from 1525 nm to 1585 nm b y using high Brillouin pump power and low pump power [19] . Even though a wide tuning range can be obtained b y simpl y injecting higher Brillouin pump powers to the laser cavit y , the self-lasing cavit y modes cannot be totall y suppressed. In addition to this, the number of wavelengths is reduced b y using high pump power. This problem has prompted us to find another BEFL configuration in order to achieve a high number of wavelengths with a wide tuning range.
In this paper, the discover y of a widel y tunable 
III. RESULTS
A wider wavelength tuning range is difficult to obtain in the BEFL due to homogeneous effects in EDF. This is because the self-lasing cavity modes are basically generated and they are always dominant [18] . The operating wavelength of the BEFL is determined by region of the self lasing cavity modes and it can be appeared at any region in the C-band region (1525-1565 nm). Therefore, the tuning range can be determined when the BEFL operates with absence of the self lasing cavity However, by changing the output coupling ratio to 50% the self-lasing cavity modes' oscillation is effectively suppressed, and the widest tunable wavelength range can be effectively obtained [13] . The other coupling ratios exhibit strongly one peak power appeared around 1530 nm. These results can be explained in terms of the amount of power reflected from the SSMF for three cases: one peak appeared at 1530 nm, two peaks appeared at 1530nm and 1552 nm and appearance of the amplified spontaneous emission (ASE) without the existence of self lasing cavity modes. The output coupling ratio determines the amount of the reflected power that is generated from the effect of SBS in the SSMF. In case of one peak appeared around 1530 nm, due to the high loss that is provided by output coupling ratio, the amount of reflected power is low. As a results, the self lasing cavity modes shift to a shorter wavelength. When the reflected power is not enough to form the self lasing cavity modes due to the highest loss, the ASE appeared. However, two peaks appeared around 1530 nm and l552nm, due to reduce the cavity loss and hence increase the reflected power.
tv.
1560 ql> e j e 1580 'lJg,;.b " 1600 (.f) lJ)) The tuning range and the number of the output channels of the tunable laser are also investigate for different coupling ratio as depicted in Fig. 3 . Referring to Fig. 3 , all coupling ratio can provide tuning range of more than 45 nm. by using output coupling ratio of 50%, only one channel can be tuned over a wide tuning rang which is only limited by the amplification bandwidth of the EDFA. However, the output coupling ratio of 40% provides the highest number of output wavelengths. So the coupling ratio of 40% is selected as the optimum coupling ratio. For the coupling ratio of 40%, the BP wavelength was tuned from 1525 nm to 1580 nm with a step of 5 nm at 60 mW and 7 dBm of the 1480 nm pump and BP powers respectively.
We found out that the 60 output channels can be tuned over 48 nm from 1528 nm to 1576 nm as depicted in Fig. 4 .
The output spectra of the tunable MWBEFL at some selected BP wavelength is depicted in Fig. 4 This technique is cost effective due to reduced components that are needed to eliminate the self lasing cavity modes in the previous study.
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